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complete morphogenesis of a functional conduit for excretory waste.
Our studies of axolotl embryos showed that GDNF signaling through
the Ret/GFRalpha-1 receptor plays a role in posterior PD extension;
we are extending our studies to investigate whether GDNF plays a
similar role in Xenopus. Here, we show that Xenopus laevis expresses
two GDNF paralogs similar to the long form of mammalian GDNF, and
one alternatively-spliced form. We also show that GFRalpha-1 is
necessary for the second phase of PD elongation. In addition, the
expression patterns of Xenopus GDNF, GFRalpha-1 and Ret indicate
that this signaling system could play a role in both PD and RD
morphogeneses. Our strategy for testing whether GDNF is a PD or RD
chemoattractant will also be discussed.
doi:10.1016/j.ydbio.2010.05.266
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Nonmuscle myosins (NMs) II-A and II-B are essential for embryonic
mouse development, but their specific roles are not completely defined.
Herewe examine the isoforms and their domain specificities in vivo and
in vitro by studying mice and cells in which nonmuscle myosin heavy
chain (NMHC) II-A is genetically replaced by NMHC II-B or chimeric
NMHC IIs that exchange the rod andheaddomains ofNMII-A and II-B. In
contrast to the failure of visceral endoderm formation resulting in
embryonic day (E)6.5 lethality of A−/A−mice, replacementwithNM II-
B or chimeric NM IIs restores a normal visceral endoderm. This is
consistent with NM II's role in cell adhesion and also confirms an
essential, isoform-independent requirement for NM II in visceral
endoderm function. The knock-in II-B and chimeric mice die between
E9.5 and 12.5 due to defects in placenta formation associated with
abnormal angiogenesis and cell migration, revealing a unique function
for NM II-A in placenta development. In vitro results further support a
requirement for NM II-A in directed cell migration and focal adhesion
formation. These findings demonstrate an isoform-specific role for NM
II-A during these processes, making replacement by another isoform, or
chimericNM II isoforms less successful. The failure of these substitutions
is not only related to the different kinetic properties of NM II-A and II-B,
but also to their subcellular localization determined by the C-terminal
rod domain. These results highlight the functions of the N-terminal
motor and C-terminal rod domains of NM II.
doi:10.1016/j.ydbio.2010.05.267
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FGF signaling drives the specification of heart precursor cells through
the activation of an Ets family transcription factor (Ets1/2) in the basal
chordate, Ciona intestinalis. Microarray analysis of gene expression from
sortedheart lineage cells has led to the identificationof candidate FGF/Ets
target genes. I am currently studying the function and regulation of the
FGF/Ets target gene Ankyrin Repeat Socs Box (ASB). In situ data shows
ASB mRNA uniquely expressed in the heart precursor cells shortly after
the start of neurulation. Functional analysis of ASB throughmisexpression
suggests that ASB plays a significant role in heart development. Under
conditions inwhich the signalingpathways controllingheart specification
are blocked, the expression of ASB in heart precursor cells is sufficient for
the partial rescue of heart cell migration. Analysis of a minimal enhancer
region of ASB indicates that ASB is a direct target of transcription factors
Ets1/2 and FoxF. Functional analysis of ASB will help determine the
specific role of ASB in Ciona heart development. Detailed analysis of the
regulatory elements driving the expression of ASB will help define the
precise impact of FGF/Ets on the heart gene regulatory network, allowing
us to identifyand isolate the regulatory regions of otherpredicted FGF/Ets
target genes utilizing a bioinformatics approach.
doi:10.1016/j.ydbio.2010.05.268
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The focus of this study is to define the role of the transcription
factorMycn in the developing mouse myocardium. Haploinsufficiency
for MYCN causes Feingold syndrome, a developmental disease
characterized in part by congenital heart defects (CHD). Mice lacking
Mycn also display complex and variable CHD. Furthermore, Mycn is a
target of Bone Morphogenetic Protein (BMP) signaling in the
developing mouse heart. Disruption of BMP pathways results in
abnormal development of the heart wall, valves and septa. Thus,
Mycn is implicated in key cardiogenic processes but its exact
functions remain to be established. I am testing the hypothesis that
Mycn is an essential regulator of mouse cardiomyogenesis. Using
conditional gene inactivation,Mycn is removed from the myocardium
of mutant embryos. Mycn deletion was confirmed with semiquanti-
tative PCR, western blot, and immunohistochemistry assays. In
addition, western blot analyses reveal decreased expression of Mycn
targets, Ccnd1 and Id2. Loss of myocardial Mycn results in under-
developed ventricles and embryonic lethality by E12.5, likely due to
cardiovascular insufficiency caused by decreased ventricle contrac-
tility. Normally, ventricle chambers grow via cardiomyocyte prolif-
eration and differentiation into muscular projections called
trabeculae. The defective ventricle morphogenesis in mutants
suggests a crucial role for Mycn in cardiomyocyte proliferation,
survival and/or differentiation. Indeed, loss of Mycn causes a
significant decrease in proliferation at E9.5. To discover the other
effects of Mycn depletion, I am examining apoptosis and the
expression of genes involved in ventricle morphogenesis.
doi:10.1016/j.ydbio.2010.05.269
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The purpose of this study was to determine what role the
developmentally expressed molecule Crim1 plays in organogenesis.
Crim1 is a trans-membrane protein capable of binding a range of
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